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 WATER TURBINES
of modern turbines of both types of large size, installed under equally
favourable conditions.

Proportion of maxM
mum. discharge . . / 
0-2 
0-3 
0-4 
o-5 
0-6 
0-7 
0-8 
0-9 
I'O 
Efficiency of reaction^
turbine . . . . / 
0-60 
070 
°'75 
0-79 
0-82 
0-87 
0-90 
0-91 
0-89 
Efficiency of Pelton)
wheel . . . . J 
0-70 
0-78 
0-82 
0-83 
0-84 
0-85 
0-86 
0-85 
0-83 
file_0.wmf


While efficiencies as high as 93 per cent
are on record for large reaction turbines, such
values can only be attained by the most care-
ful attention to the design not only of the
turbine but also of its setting, and in general
the full load efficiency does not exceed 85 per
cent in the case of a large reaction turbine,
and So per cent in the case of a large Pelton
wheel. The possibilities of accurate speed
regulation are about equal in the two types.
Fig. 4.—Cylinder Gate for Francis
Turbine
For large units the reaction turbine is
generally preferable for heads up to 400 ft.
For heads above 750 ft. the Pelton wheel is
more suitable, while between these limits the
choice depends largely upon local circum-
stances and on the power required. The
greater simplicity and accessibility of the parts
requiring replacement due to natural wear and
tear renders the Pelton wheel more suitable when the supply is taken
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from a stream carrying an appreciable amount
of grit or silt in suspension.
Fig. 5.—Register Gate
The Reaction Turbine: Constructional
Details.—The supply of water to the runner
of the reaction, turbine is regulated either by
a cylinder gate, a register gate, or by pivoted
guide vanes. The cylinder gate (fig. 4) con-
sists of a plain cylinder sliding axially between
the guide vanes, which are fixed, and the
runner. Its axial position is regulated by the
governor. The register gate (fig. 5) consists
of a cylinder carrying appropriate waterways,
and capable of rotation about the axis of the
turbine. It is usually fitted outside the guide-
vane ring.
With either type excessive eddy formation is produced at part gate,

